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ABSTRACT 


ftrloua  electrical  and  electronic  ajsteaa  hare  circuitry  «hieh  nust 
hare  blj^  inpedaaee  aeparation  of  noa>eoaaectiag  eireuita  in  order  to  function 
properly.  AAUtlonal  requireaents  are  that  theee  eyataaB  auat  function  at 
elavntad  teaperaturea  for  protracted  tiaea  and  aunt  alao  be  aoiattre-proof . 

Thla  laat  requireaent  neceaaitatea  the  uae  of  a  potting  coaqpound. 

Obaenrationa  of  potting  coapounda  in  current  uae,  oatenaibly  auit* 
able  for  operation  at  yxf,  indicate  that  thla  rating  in,  at  beat,  optiaiatie. 

Toloae  and  aurface  realatiTl^  apeciaena  and  connector  apeciaeae 
were  fabricated  froa  four  different  potting  coapounda,  Pro-Seal  777*  PR-1$25, 
BC-I663,  and  ITT-60.  The  apeciaana  were  teatad  electrically  by  being 

lajaanl  to  300  tkad  300r  f or  protracted  tlaaa  and  reaulta  will  be  yeported  by 
D-255. 

After  expoaure  to  300f  for  a  period  of  300  houra  the  Pro-Saal  777 
and  the  PB-1323  apeciaana  had  charred  and  rererted  to  a  realnoua  aaterial. 
E^poaure  to  30QP  for  a  period  of  1000  houra  had  no  effect  on  the  RTf  dO  apoei- 
aena  other  than  a  reduction  in  hardneaa.  BC-1663  apeciaana  aufferod  loealitoi 
hariaatag  and  ahrlttege,  but  were  otherwlae  unaffected  by  heating  at  300y  for 
1000  houra. 
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1.  imoDucnoH 

nils  progress  report  is  concerned  with  the  production  and  physical 
testing  of  the  speclaens  which  were  then  tested  electrically  by  Dspart- 
■ent  255.  This  report  eoaa>letes  the  work  which  was  required  to  be  done  by 
Deperbsent  252.  Departaent  255  wlU  ieeue  a  final  report  of  electrical  tests. 


2.  OBJECT 

To  detemlne  the  electrical  and  physical  properties  of  potting 
ccMspounds  that  Bust  be  capable  of  continuous  operation  at  elevated  temper- 
atures. 


5.  TEST  SFECDflOfS  AND  IREPARATION 

Volune  and  suirface  resistivity  specisiens  were  prepared  from  each 
of  the  four  aaterlals  to  be  tested.  The  specimens  were  4.0  inches  In  dia¬ 
meter  and  0.125  inch  thick  as  Is  prescribed  in  Reference  A. 

Twenty-four  voluse  and  surface  resistivity  speelmens  were  prepared 
from  Seal  Bo.  777  material.  Six  each  of  these  specimens  were  cured 
according  to  the  four  different  cure  schedules  set  forth  in  Table  k,  page  10  . 

Eighteen  volume  and  surface  resistivity  speclaens  were  prepared 
from  Product’  Research's  FR  1525  material.  Six  each  of  these  specimens 
were  cured  according  to  the  three  cure  schedules  presented  in  Thble  4. 

All  connectors  were  fitted  with  20  gage  NIL-W-I6676  Type  E 
(Teflon)  hook-up  wire,  which  had  been  tetra-etched  per  MAC  P.S.  17165 
prior  to  Installation  in  the  connector. 

Two  Bendlx  connectors  were  potted  with  Rro  Seal  777«  in  accord¬ 
ance  with  MAC  P.S.  17171>  and  cured  according  to  schedule  5. 1.1. 5  listed 
In  Thble  4.  The  connector  and  wires  had  previously  been  primed  with  Rro 
Seal  777P. 

Two  Bendlx  connectors  were  potted  with  Product  Research's  PR  1525 
coiqpound  using  techniques  of  MAC  P.S.  17171  and  cured  in  accordance  %rith 
schedule  5. 1.2. 2  presented  in  Table  4.  The  connector  and  wiires  had  been 
primed  with  one  coat  of  FR  1521,  air  dried  at  room  temperature  for  thirty 
minutes,  followed  by  one  coat  of  FR  1522,  also  air  dried  thirty  minutes. 

Two  Bendix  and  two  Cannon  connectors  were  cleaned  and  primed 
with  5M's  EC  1694  in  accordance  with  MAC  P.S.  17172.  The  primer  was 
cured  two  hours  at  room  temperature  with  the  relative  humidity  at  50)1 
minimum. 
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3.  TBST  SFECmraS  AHD  FREPARATIOlf  (eont'd.  ) 

Two  Bendlx  and  tvo  flannon  eoaxwctors  were  cleaned  per  MAC  P.S. 

17172  and  prised  with  Hughson  Cheslcal  Cbaqsny  EX-B379-1  priser  per  MAC 
P.S.  17311*  Ttic  prlser  was  cured  two  hours  at  rooa  teaperature. 

One  Bendlx  auKl  one  Cannon  connector  with  each  of  the  different 
prlner  systens  (a  total  of  four  connectors)  were  potted  according  to  MAC 
P.S.  17171  vlth  3M's  BCI663  eoiqx>und.  The  nsterial  was  cured  according  to 
echedule  3.1.3  listed  in  Thble  4. 

The  rcaalnlng  four  coanectors  were  potted  with  0.  E. 's  RT?-60  In 
accordance  with  MAC  P.S.  17171.  The  RIY«60  was  cured  according  to  schedule 
3.1.4,  llstal  In  Thble  4. 

Figure  1,  page  12,  Is  a.  photograph  of  typical  toIum  and  surface 
resistivity  speclsens  before  testing.  Figures  2  and  3>  png*e  13  and  l4, 
are  photographs  of  typical  potted  Bendlx  and  Osimon  connectors,  reepeetlrely. 


4.  TEST  PROCEDURE 

The  electrical  testing  was  perforsed  by  Departaent  233  la  accord* 
ance  with  Reference  A. and  will  be  reported  separately. 

The  Shore  A  hardness  tests  were  conducted  In  accordance  with  Ref¬ 
erence  b.  The  apparent  adhesion  was  tested  by  gently  rotating  and  flexing 
the  connector  wires  while  obsenring  the  wire-potting  Junction  for  lose  of 
adhesion. 


3.  TEST  RESULTS 

The  results  of  the  electrical  tests  will  be  presented  In  the 
Final  Report,  to  be  written  by  Departaent  233  upon  conclusion  of  their 
test  work. 

dentle  flexing  of  the  cMinector  wires  produced  no  loss  of  wlre- 
pottlng  adhesion  In  any  of  the  connector  speciaens. 

The  results  of  Shore  A  hardness  tests  are  presented  In  Thble  1 
and  2,  pages  7«  and  8. 

Figures  4  and  3a  P<^«s  1^  *^1  I6,  are  photographs  of  the  volune 
and  surface  reeletlrlty  speciaens  after  testing  at  various  teaperaturea 
as  prescribed  In  Table  3a  U*  Figure  6,  page  17,  Is  a  photograph  of 
the  connector  speciaens  after  testing  as  prescribed  In  Table  3a  PB8«  U.. 
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TEST  RESULTS  (eont'd. ) 

rigure  7.  page  l6.  Is  a  photograph  of  typical  FR  1^2^  and  Rix)- 
Seal  777  speciasas  after  haring  been  tested  at  ^OOF  for  300  hours.  Figure 
8,  page  19  is  a  photograph  of  a  nno>Seal  777  speeiaen  that  had  rererted 
to  a  liquid  aaterial  after  being  tested  300  hours  at  300F. 

Figure  9.  P*gc  20.  is  a  photograph  of  tvo  Bendix  connectors,  one 
potted  with  Rro-Seal  777.  the  other  potted  with  PR  1525.  after  haring  been* 
tested  at  30OF  for  300  hours. 

Figure  10.  page  2^  is  a  photograph  of  typical  EC  1663  and  BF-60 
rolme  and  surface  resistirity  speciaens  after  haring  been  tested  for  1000 
hours  st  50QF.  Figure  11.  page  22.  is  a  photograidi  of  the  Cannon  connectors 
potted  with  EC  1663  and  ]|f|'*60  after  haring  been  tested  for  1000  hours  at 
50QF. 


6.  DISCUBSICXI  OF  RESULTS 

The  hardness  of  aany  of  the  Pro-Seal  777  speciaens  and  sons  of  the 
PR  1525  speciaens  could  not  be  obtained  after  life  testing  300  hours  at 
30QF.  The  results  that  were  obtained  are  thou^t  to  be  of  dubious  mine 
since  the  hardness  ralue  raried  widely  across  the  speeiaen.  due  to  charring 
and  rerersion  of  the  aaterial. 

Most  of  the  nro-Seal  speclaexui  that  were  life-tested  for  300  hours 
at  30QF  rererted  to  a  sticky,  hic^  rlseoslty  aaterial.  The  larger  part  of 
the  PR  1525  speciaens  charred  to  a  brittle,  rigid  aasp.  howerer.  there  was 
SOBS  rerersion  of  this  aaterial  also.  Tiie  charring  of  these  aaterials  is 
natural  and  understandable,  howerer.  the  aechanisa  causing  these  aaterials 
to  rerert  to  the  characteristiCB  of  the  uncured  polyasr  is  not  inaediately 
obrlous. 


The  connector  speciaens.  potted  with  Pro-Seal  777  and  PR  1523.  daxk- 
ensd  and  charred.  Rerersion  of  the  aaterial  was  not  erldent.  but  the  connect¬ 
or  speciaens  were  not  cut  opwn  and  ezaained  extensirely. 

The  roliBM  and  surfhee  resistirity  speciaens.  that  were  fabricated 
froB  EC  1663.  and  were  life-tested  1000  hours  at  50QF.  surrired  this  test¬ 
ing  in  fairly  good  shape  except  for  seas  hardsalng  and  shrinking  in  a  ■— 
spot  in  the  center  of  the  speciaens.  The  shrinkage  actually  formed  a  snail 
roid.  approxiaately  0.3  inch  in  dlaater.  in  the  center  of  the  speciaens. 

The  hardness  of  the  EC  1663  speciaens  increased  slightly  after  haring  been 
life- tested. 

The  1II1I>60  speciaens  surrired  the  life-tests  in  excellent  eieatition» 
there  was  no  apparent  physical  daaage  other  than  a  decrease  in  hardnsss. 
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6.  DISCUSSIOH  OP  RESULTS  (eont'd.) 

The  Oannon  eonoectors  potted  with  EC  1663  and  were  in  good 

condition  after  having  been  life-tested  1000  hours  at  30CT.  The  EC  1663 
■aterlal  seened  to  hare  shrunk  sU^tly,  but  no  other  hamful  effects  vere 
observed. 

The  adhesion  of  all  the  potting  naterlals  to  the  etched  Teflon 
wire  withstood  gentle  flexing  and  rotation  without  failure,  however,  no 
effort  was  aside  to  fall  the  'wlre-pottlng  Junction  so  these  results  cannot 
be  taken  as  a  true  measure  of  the  relative  adhesive  qualities  of  these 
naterlals.  Reference  C  presents  nore  complete  adhesion  data  for  these 
potting  compounds. 

The  PR  1325  material  is  very  difficult  to  mix  and  to  use.  The 
resin  portion  must  be  degaaaed  before  nixing  and  the  curing  agent  must 
be  melted.  After  mixing, the  material  has  a  tendency  to  gas  excessively, 
and  Is  therefore  very  difficult  to  evacuate. 

Pro-Seal  777,  1323,  and  EC  1663  specimens  were  not  sufficient¬ 

ly  cured  to  remove  from  the  molds  after  curing  at  73f  for  U6,  72,  and  24 
hours  (respectively)..  Hie  prescribed  room  temperature  curing  tines.  RIT-60 
was  cured  sufficiently  to  be  removed  from  the  mold  after  24  hours  at  75F. 


7.  CCWCLUSIOHS 

Fro  Seal  777  end  PR  1323  char  and  revert  to  resinous  material 
after  exposure  to  30QF  for  300  hours  and  are  therefore  unsuitable  for  use 
under  these  conditions. 

EC  1663  and  RT7  60  withstand  heating  at  3OQP  for  1000  hours  with 
little  damage,  however,  RT?  60  Is  somewhat  superior  to  EC  1663. 

PR  1323  would  be  a  very  difficult  material  to  handle  in  production. 


8.  RBCCMHEROATIOir 

If  RT7  60  Is  selected  for  production  use,  the  mixing  of  the  material 
would  be  expedited  and  simplified  by  the  use  of  one  of  the  pfMhi  catalysts 
since  It  Is  rather  difficult  to  measure  the  small  amount  of  liquid  catalyst 
that  Is  required. 

HEFERtaiCES 

Reference  a  -  ASTM  D237**6l 
Reference  b  -  ASm  D676-59* 

Reference  c  •  TR  313>246.01 
MAC  P.S.  17171 
MAC  P.S.  17311 
MAC  P.S.  17165 
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LIST  OF  EVJZFMERT  AED  DISTROMEirrS 

Equliaent  and  inatnoBentt  used  io  this  test  are  listed  below. 

Applicable  calibration  records  are  available  for  inspection. 

Serial  or 

Itea  Manufacturer  and  Model  Ruaiber  Laboratory  luaber 

Air  drculating  OVen  Grieve-Bendry 

Model  HX500 

MAC  A-40255-51 

Hardness  Tester  "A"  Shore  Instrument  Oo.  MAC  90-1-72 

Micrometer  0-1  Inch  Brown  and  Sharpe  ... 

Sealant  Qun  Semeo  Research  Oo.  ... 

Lin  OP  MATERIALS  USED 

Item 

Manufacturer 

PR  1521  (newly  purchased) 

nK>ducts  Research  Corporation 

PR  1522  (newly  purchased) 

Products  Research  Corporation 

PR  I525A  -  Lot  A-69121  (newly  purchased) 

Products  Research  Corporation 

PR  I525B  -  Lot  B-T-16  (newly  purchaaed) 

n^oducts  Research  Corporation 

nx>-Seal  777  (MAC  stock) 

Coast  Pro-Seal  and  Mfg.  Company 

Pro-Seal  777P  (MAC  stock) 

Coast  nro-Seal  and  Mfg.  Company 

HTV  60  Lot  U51  (newly  purchased) 

General  Electric  Company 

EC  1694  Lot  6F1C(MAC  stock) 

5M  Company 

EC  1663A  -  Lots  75iniC  and  85  RIC 
(MAC  stock) 

BZ-B579-1  (MAC  stock) 

5M  Company 

Hugbson  Chemical  CompaBQr 

Connector,  I^gny,  (PT  series) 

(PT01CP-12-10S 

Bendix 

Oonneetor,  CA3106BR-108L-48 

Cannon 

RAM  Ho.  225  release 

Garan  Chemleal  Cosqpany 
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TABLE  1  ^ 

SPECItVlEHS  TESTED  AT  VAEiOUS  TE^\?EF^^TO^ES 


S>/STEM  and  HCiiTH!C\<sNES5 
CUP.E  CIH) 


nCiSENL  TT7j 
CoK^l-  5.U.1 


Q.128 
0.  iZl 
Q-\2£> 


pro-seal  777,  1  O.iaA 

CUR?-5.Ll.a  £  0.U5 
3  0.1E2 


PEO-SEAL  777,  1 
CURE-  E.i.l3  a 
3 


PRO- SEAL  777, 
CURE-  5.1. 1.4 


PR-  15^5, 
CURE-  5.U.1 


PR-1525, 

CURE-5.U?- 


PR-lSes, 
CURE- 54. a.  3 


EC-  1663, 
CURE -5.1.3 


KTV-  60. 
CURE-  5.1.4 


i  0.123 
a  0.119 
3  o.iee 


1  0.140 

Z  0.134 
3  0.141 


1  O.lEl 

a  o.ia6 

3  0.124 


1  0. 125 

z  0.1.24 
3  0.123 


1  0.125 
a  0.123 
3  0.123 


L  in  I  Able  ^ 


HARDHESS* 

mm  TEST 

AfTER  7E^ 

€8 

46-56 

64 -ee 

36-46 

07-68 

38-48 

66-68 

45-53 

47-46 

50-63 

G7-  68 

o 

<£) 

G5-69 

50-55 

68-69 

45- eo 

67-69 

45-  55 

64-65 

58-60 

63-65 

56-60 

65-66 

56-60 

G4-G5 

65-65 

63“  6  4- 

75-65 

03-05 

70-90 

.. 

30-34 

00-70 

30-33 

60-  65 

37-30 

60-75 

52-55 

60-6  5 

54-56 

G5-05 

52-56 

G3-05 

54-50 

30-45 

54-55 

38-45 

54-55 

53-45 

66-60 

30-48 

<56-66 

40-48 

66-  66 

33-47 

1-1-C2 

l-lrC2 

i-i-ca. 
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LIFE  TE.5T  AT  ELEVATED  TEMPERATURE E> 


SYSTEM  AND 

NO. 

THICKNESS 

HARDNESS  * 

MATERIAL  DATE 

CURE 

cm.) 

EffORt  TEST 

AFTER  TEST 

‘l)5EBCT01l^ 

MF6 

USED 

PRO- SEAL  7TT, 

1 

OAZT 

61- G  6 

unable 

T-IT-Gl 

7-5-&1 

CURE-  S.\AA 

E 

0A30 

GG-  G  T 

TO  OBTAIN 

fr-iT-Gi 

T-5-C1 

3 

OA24 

G7~G0 

TEST 

7-1T-61 

7-5-61 

PRO -SEAL  TT7, 

1 

0.12^ 

64- &  5 

UNABLE 

T-24-G1 

T-l^hei 

CURE-5AA.Z 

Z 

0.1'2.4 

65-66 

TO  OBTAIN 

T-24-61 

7-15-61 

3 

0.128 

64-65 

TEST 

7-24-Gt 

7A361 

TBP-5EAL7n^ 

1 

0.126 

66“  0T 

63-55 

7-1T-61 

7-5-61 

CURE- 5  AA.  3 

£ 

0.126 

65-6T 

A9-59 

7-lT-Gl 

7-5-61 

3 

0.126 

66-67 

50-56 

T-IT-Gl 

T-5^1 

PRO -SEAL  T?7, 

1 

0.1.22 

G5-6G 

UNABLE 

9- IV  61 

5-29-61 

CURE  -  5.  V.  1.4 

2 

0.123 

GA-GG 

4*0  OBTAIN 

9-11-61 

5-29  <il 

3 

0.-126 

65-66 

TEST 

9-U-61 

829-®l 

?K-I5a5, 

1 

0.135 

G5-GG> 

25-35 

7-Gl 

lE-lA-61 

CORE-5AZi 

2 

0.123 

72-73 

25-36 

7-Gl 

12.-DW1 

3 

0.12^ 

72-73 

25-35 

7-Gl 

12-14-61 

?R-15a5j 

1 

0,120 

69-Tl 

UNABLE 

7-Gi 

945-61 

cuRE-5.iea 

0.125 

70-Tl 

TO 

7-Gl 

9-15-Gl 

3 

0.125 

67-  66 

TEST 

7-61 

945-61 

PR.-  15Z5, 

1 

0.125 

G9-TI 

40-70 

T-61 

9-15-61 

CURE-5.1E3 

2 

0.126 

C^-7o 

UM(W4  TO  ofe- 
nMM  TftJfT 

7-61 

9-1561 

3 

0.125 

66-6T 

45-  G5 

7-61 

9-15-Gl 

e.c-i(oG3j 

1 

0.121 

51-5S 

55-60 

12-15-61 

12-B-61 

CURE-5.1.3 

2 

o.\2rb 

AQ-5C 

55-60 

12-15-61 

12.-B-61 

3 

0.127 

A6-A9 

56 -GO 

12-15-®! 

12^-fel 

RTV 

1 

0.125 

GO-(52 

53-57 

1-1-62 

12-B-61 

CORE -^.1.4 

2 

0.123 

G3-63 

51-65 

1-1-62 

3 

0.1  ZT 

62- G3 

51-  54 

1-1-62 

12-8-61 
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TABLE  3 

POTTEt)  COI^NECT  OR  S 


POTT  \V1S  COWO^V^O 
AK\D  CORE 

PWMER 

COH^ECTOK 

tAATER^M  DRTE 

‘LSEbEfOW 

MF0. 

USED 

PRO- SEAL  777, 
COPT-  5.£.1 

PR0-5E/\U7T1P 

BENDIX 

PV6WY 

lE-eSrGl 

12*14*61 

PR.  i52J5, 

CURT-  5,e.^ 

PR.  152 'L  ^ 
?R.  1527. 

BEND\X 

WGN\Y 

7-01 

9-15-61 

EC-i66^, 

COW:".- 5.2.7) Ca'^ 

EC- 1694 

BEND\X 

PY6fAV 

12-15- B1 

12-6-01 

EC . 

C0R-E-<-5.2L7)(^ 

EX-B5ie-l 

BEMO\X 

PY6W\Y 

le- 15-61 

12-8-61 

RT  V-  60, 

cuw- -  s.e.A  (o') 

£y-b519-l 

BEND\X 

PY6WNV 

i-i-ea 

12-6-61 

RTs.‘-6D, 

CUP 

EC -16  94 

behd\x 

PYGW\X 

1-1*62 

Iz-^-ee, 

e:c  iees, 
ecw..  ■■'  Q.-3.1 

EC- 1694 

CANNON 

CA5\0(^W05L45 

12*15*61 

12-6-61 

EC-i663, 
CURE.- 5.3.2. 

EX-e>5T9-l 

.. 

CAt'JMON 

:A3l0fcHR-lPSL4e 

12-15*61 

12-8-61 

R“P/-  SO, 

CURE-  0.33 

EX-B579-1 

_ 

CANNON 

CKaofoUR-lDSUAS 

1-1-62 

12-6*61 

RTV-  SO, 

CURE"  5.3.4 

EC-1694 

CANNON 

a3i0tMR-l05(.4S 

1-x-ea 

12-8-61 

DATE  ^ 
REVISED 
REVISED 
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ntOORESS  REPORT  HO.  1 


K*  ATI-DIM  CURE 

WAT  E RIAL  * 
CODE 


CURE  SCHEDULE 


jPROSE^LT^7  5.U,1  WINIMUW  OF  48  HRS,  AT  ROOM  TEWPEHATURE 

iPRosEAL  iTTsu.a  mum  of  hrs.  at  room  temperature 

I  FOLLOWED  BY  4  HRS  AT  180*’ F 

Ti^OSE,  L  T77  5T.1.3  WIMWUM  OF  5^  HRS,  AT  180“  F 
Pf;05La7T7  5.U,4  MIHIMUW  OF  5  Ve  HR5.  AT  aaO®P 
PR  .\oE5  MINIMUM  OF  TE  HRS  AT  ROOM  TEMPERATURE 

PRj,Ta5  S.l.Z.-a  NWMMOM  OF  3  HR5,  AT  180“F 
!-'P  5.i,Z.3  NWHIWUM  OF  16  HRS,  AT  IBO'^F 


EC  '.tT  5.1.3  MINIMUM  OF E4  HR5,  AT  ROOM 'TEMPERATURE 

RND  A  MINIMUM  OF  50-%  RELATIVE  HUMID- 
)TY  followed  by  10  HRS,  AT  180  "F 


REPORT  .2552 - 


TY PI  CAL'  SU  R FA C E  AN  D  YOlU  M  E 
RESISTIVITY  SPECIMENS 

(BEFORE  TEST) 


PRO-SEAL  111 

'  RTV  GO 

iC-lQG3 


iPR-152S 


I 


PA(g.. 


<> 


PR-1S25  PRO-SEAL  111 


t 
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TYPICAL  SURFACE  AND  VOLUME 
RESISTIVITY  SPECIMENS 

i  (AFTER  TEST) 

1  PRO-SEAL  777 


i  B 

LJI 

,  *  n  T' 

•’  -  r-.  H  ’  r\  1 

.0  OVEN  CURE 

2+  HK  ni  1' 1 

4  HR  AT  180  F 

REPORT  93^3 


'r'lCAL  SURFACE  AND  l/O^  u 
RESISTIVITY  SPECIMENS 

(AFTER  TEST) 


('AOf  '  ( 

ruf'Okr 


frlCAL  SU 


A 


—  ^ 


RFSlSriVlT'i'  SPEC 


,NS 
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AFTER  LIFE  TEST 
300  HRS  AT  3007 


PR  ]5fL5 
,'.ir,E  ShRS  at  1S0”F 


PROSEAL  777 

CURE.  5  HRS.  AT  180'  F 


PR 


ROOM  Tti'-iO  ‘f'  f_ 


r. 


CURE  16  Mr. 


BtPOBT  'fiyi 


'YPICALSURf^EANDVOLU 
RESISTIVITY  SPECIMEN 


AFTER  LIFE  TEST 
1000  HRS,  AT  SOOT 


RT\J-60  EL 


OWNECT 


title. _ bl?xtkic;1l  POTTiia  uoMPouNns-oURFACE  Ai-!!)  w:.}j:':e. 


la-'isisTivi'n:  at  elevated  tplmpevxtubss  for  fhotractsd 


TI'ES 

tASOilATORy  OR  CEFT.  iir.hPOMSICLE  KCP.  TEST  .  / 

raot.,  6?^  ^l<^h(r/'/  :J-ol 

"MODil  . . . 

HiSCo  • 

TEST  PARTS  OH  ir/j  T  J  ,  OH  7PL  MO.  . 

"apC'M'T 

PRODUCTION  PARTS  FOR  TEST  NOT  REaUIRF.D  Dd 

Nona 

WORK  REQUESTED 


OBJECTIVE  ?GIV£  PL’f:F0S£  OF  TUT,  WORK  Af<U  DATA  RLlllMr.ta 

muoiKS  navies  kistosy  .ako  sacimrcwk  imwiiAATif-v;. 


1.0  OBJECTS 


Q. 

QJ 

9 

i 

0 

V 


To  determine  the  electrical  end  physical  propsjrtleK  of  ' 
potting  compounds  that  must  ba  cepe bio  of  continuous 
operation  at  olevated  temperatoreBo 

2.0  HISTORY? 


Recent  observations  of  teat  spacimens  that  included 
potting  conrpound  ostensibly  suitable  for  300®F’ 
continuous  sendLce  indicated  thet  this  ratirrg  may  ba 
in  excess  of  trie  capability, 

3 .0  JIlSTmCATlOW 


I  Various  cormnunication,  navigation^  flight  control, 

end.  v-iapons  control  systems  employ  electrical  arrl 
electroni.c  circuitry  that  must  h.nro  liigh  impedance 
separation  of  .non~con.r.ecting  circuiti-  if  proper 
operation  is  to  be  achieved.  As  a  furt,her  rsq’-vire- 
ment,  in  many  cases,  electrical  connsetors  employed 
in  these  circuits  must  be  able  to  provide  tJnis  high 
impedance  insulation  -while  subjected  to  elevated 
temperatures  for  protracted  periods  of  time.  Since, 
at  otter  periods  of  time,  these  same  connectx^rs  rnuat 
be  raoisturc'-proof ,  they  must  oe  sealed  xx’lth  a  potti.ng 
j  compound. 


l4,0  MA.TERIALS* 


]i.l  Coast  Pro*-«Seal  ?77  (from  ;.iAC  stock) 

U.2  Coast  Pro-^eal  777P  (primer  from  MAC  stock) 
ii.3  Products  Research  PR<=-lt'2.?  (provided  by  Rept.,  68)j) 

Cyfr/9C 

1  A-f  ce>y^jo^<^TX 

\  /  /  / _  _ _ _  jy  .  iSTp^  ' _ _ _ 

r  Rf^FERENCES  OR  ENCLOSURES  . . ™ 

1.  MAC  PoS„  17171  (Rev, B)  .,5.  ML,^Sv-£5]..6C. 

\2n  MAC  P.So  17172  (Rev.B)  6.  ASTM  n6-’a.-5'9T 

.3,  MAC  P„So  17311  (16  Nov.  60) 

Uo  Product  Hesesrch  Techn3.qal  Data  ShasT,  "P*  £.-l!?25'’ 

L  _ _ _ _ 
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Ijah  Pro'"'uct3  Reeeerch  Pll«35?l  find  V'i’^-1'^22  Primers  (provided  by  Depcrtment  681j) 
hoS  General  Electric  fUTcV,»60  (provided  by  bepfirtmcnt  681i) 
h<.6  Hughson  Chemical  Co,,  l>;-b579"l  Primer  (from  MAC  :5t<>nk) 

Uo7  3M  COo  EC-I663  (fran  K/iG  stock) 

I108  3M  Coo  KC«.l69li  Primer  (from  W.C  stock) 

Uo9  20  Gage  MIL-VJ-I667Q  lipa  E  (Teflon)  H.ok-up  Wire 
ijoiO  Bendix  Pygtriy  (PT  Series)  Connectors  »  8  necuired 
SoO  TEST  SPECIMEN  PREPARATIONt 

5ol  Make  "surface  end  volume  resistivity"  specimene  per  ?'ilL-S-8ijl6C, 

paragraph  hc7o3<«li  except  mix  and  cure  the  potting  confound  as  follows s 

5ol,l  Coast  Pro-Seal  777  per  MAC  P.S.  17171  P.evision  "B"  dated 

22  November  1960,  Make  two  sets  of  specimens  (each  set  consisting 

of  3  specimens)  with  the  followinf!  cures  1 

5<ilol«l  li8  hours  at  room  temperature  and  no  oven  cui'e  (record 
room  temperature).  Total  of  6  specimens  requiredo 

3.1<.1.2  2h  hours  at  room  temperature  followed  by  [|  hours  at  lOO^F# 
Total  of  6  specimens  requiredo 

5ololu3  No  room  temperature  cure  but  5-1/?  hours  at  160°F«  Total 
of  6  spacimenso 

5ololcU  No  rcom  temperature  cure  but  5-1/?  hours  at  220OFo  Total 
of  6  specimens o 

5»1«2  Products  Research  PR-1525  per  Products  Research  data  sheet  dated 

December,  196Ca  Make  two  sets  of  specimens  each  with  the  following 

cures* 

5«l62ol  72  hours  at  room  tempera tu.rs  and  no  oven  cureo  Record 
room  temperatur^o  Total  of  6  speciiiiens  xequiredo 

5»1«2,2  Wo  room  temperature  cure  bv.t  3  hours  at  iSO^Fo  Total  of 
6  specimens  required s 

5ol*2o3  No  rf:om  temperatui'e  cure  but  16  hou;*s  at  180°F,,  Total 
of  6  specimens  .r«;quin»dc 

CAUTION*  Do  NCT  mix  the  A  and  B  components  of  PR-0.525  wtdlc  they 
are  above  room  teraperatui'e  as  the  work  3.ifs  of  the 
resulting  compound  v/ill  be  drastically  reduced. 
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5.1.3  3H  Co,  EC-1663  per  MAC  P,S,  17172  Revision  "B"  doted  9  Msy  I960, 

Tturing  the  2U  hour  roon.  teniperatui'e  cure  tiiat  precedes  the 
10  hours  at  180*^  to  200°F  oven  cure,  keep  specimens  in  an  area 
where  the  relative  humidity  is  a  minimujii  of  50!?  or  preferably 
greater.  Total  of  6  specimens  required, 

5.1.l(  General  Electric  RTV-60,  Prepare  a  total  of  6  specimens  in  the 
same  manner  as  the  3M  Co,  ri:C-l663  shown  in  peragroph  5.1.3. 

NOTE t '  Vacuum  deaerate  all  potting  compounds  before  making  test 
specimens  in  paragraphs  5.1  end  5.2, 

5,2  Eij^t  connector  specimens  shell  be  made  using  Bendix  Pygmy  resilient 
Insert  (PT  aeries)  connectors  and  20  gage  MILi-V/°l6878  T^^pe  E  (Teflon) 
hook-up  wire.  Tetra-etch  the  teflon  wire  per  P.S,  17165  dated  23  August 
i960  prior  to  installing  in  the  connectors. 

For  the  wire  used  with  PR-1525*  etch  for  3  to  5  minutes,  A  total  of 
8  specimens  will  be  required.  Prime  tiie  wires  and  connectors  and  pot 
the  con;  lectors  as  follows  t 

5.2.1  For  Pro-Seal  777  specimens,  prime  with  Pro-Seal  777?  and  pot 
per  P.S.  17171.  Cure  5-1/2  hours  at  180°F  Immediately  after 
potting.  Two  specimens  required, 

5.2.2  For  PR-I525  spscimens,  apply  a  thin  coat  of  PR-1521  and  allow  it 
to  air  dry  at  room  tenq>er8ture  for  30  minutes.  Then  apply  a  thin 
coat  of  PR-1522  and  allow  it  to  dry  at  room  temperature  for 

30  minutes.  Using  techniques  of  P.S,  17171  pot  with  PH-1525  end 
cure  at  180°F  for  3  hours  immediately  after  potting.  Two  specimens 
required, 

5.2.3  For  3M  Co,  EC-I663  specimens,  prime  with  3M  Co,  EC-1691*  per 
P,S,  17172,  Be  very  careful  to  allow  the  primer  to  dry  for 

a  minimum  of  2,0  houra  at  room  temperature  in  an  area  where  the 
relative  humidity  is  at  least  50^.  After  primer  has  dried,  pot 
with  3M  Co.  EC-1663  per  P.S,  17172,  Two  specimens  required, 

5.2,1*  For  Oenaral  Electric  RTV-60  specimens,  prime  with  Hughson  Chemical  Coo 
EX-B579-l«PrlJ'>er  per  P.S,  17311  dated  I6  November  1^0,  Clean  the 
connector  prior  to  priming  per  P.S,  17172,  NOT  per  P.S,  17311. 

After  priming,  pot  with  General  Electric  RTV-60  per  P.S,  17172, 

6,0  TESTING  PROCEDURE!  ** 

6,1  Betermine  volume  and  surface  resistivity  in  accordance  with  MIL-S-8516C 
paragraph  1*,7.3«U  and  as  shown  in  Tables  I  and  11,  Perform  the  elevated 
tetrperature  tests  in  a  circulating-air-type  oven.  Suspend  the  specimens 
or  support  them  on  a  wide  grid  wire  mesh  so  air  can  circulate  freely 
about  them.  Locate  a  thermocouple  as  close  to  the  specimens  as  practical 
to  determine  actual  specimen  ten<5eratarsh  Testa  specimens  in  Table  I  shall 
be  stabilised  for  one  hour  before  determining  resistance.  Surface  and 
volume  resistivity  shell  be  determined  for  each  specimen  at  all  temperatures 
end  times  shown  in  Table  I  end  Table  II o 

**  ifOB:  All  tacte  in  TChlM  I  ani  in  atell  be  vm  before  teete  etacwo  In  Mbiee 
n  Md  17. 
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POTTIIJG 

CURING 

Ni).  OF 

MATERIAL 

^^ETH^D 

SPECIMETC 

-777 

5.1<.lol 

3 

All  of  these  specimens  shall 

-777 

5.1.1.2 

3 

-777 

5.1.1.3 

3 

be  t<ested  at  Room  Temperature  - 

-777 

5.1.1.1 

3 

100  «  150  -  200  -  250  -  300  - 

PR-1525 

5.1.2,1 

3 

PR-1525 

5.1.2.2 

3 

350 

PR-1525 

5.1o2.3 

3 

EC-1663 

5.1.3 

3 

These  specimens  to  be  tested  at 

G.E.  R'IV-60 

5.1.1* 

3 

Room  Ten?)eratuTe  -  100  -  200  -  300  - 

1*00  -  500  -  600 

TABIE  I 


lK)TSt  Use  different  apeelicens  for  tests  shown  in  Table  I  and  Table  II. 


!  POTTING 

1  MATERIAL 

CURING 

METHOD 

HO.  OF 

SPESIMENS 

TESTING 

TEMP. 

TEST  RKAhINO 

TD®S  IN  HOURS 

mBmKM 

3 

300«>F 

0,5  -  1.0 

“  5.0  —  10-..  --  1 

5.1.1.2 

3 

3OOOF 

) 

1  "777 

5.1.1.3 

3 

3OOOF 

25  50  - 

75  100  -  ; 

j  .  -777 

5.1.1.I* 

3 

300°F 

i 

150  -  200 

250  “  30^^ 

1  PR-1525 

5.io2a 

5 

300°? 

I  PR-1525 

5.1. 2.2 

30OOF 

j  PR-1525 

j 

5. 1.2*3 

3 

30G°F 

EC-1663 

5.1.3 

3 

500®F 

1 

G,E.  RT7-60 

-  ^ 

3 

500°F 

/ 

TABLE  II 


MOTE  I  Reading  tines  shown  :tn  Table  IJ.  may  be  varied  slightly  to  fit  ir^ 

with  laboratory  shift  schedule. 
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6o2  Measure  typical  conteot«-to»contact  end  contact— to-shell  resistarwe  o£ 
tha  potted  electrical  connector  specimens  under  conditions  shown  In 
Table  III  and  Table  IV,  Use  different  specimens  for  each  type  of  test;, 


POTTItO 

MA.TEIOAL 

CURIND 

METHOD 

NO.  OF 
SPECIMENS 

TEST  TEMPERATURES 
(°F) 

777 

5.2.1 

1 

All  specimens  shall  be  tested  at 

PR-152? 

5.2.2 

1 

Room  Temperature  -  100  -  150  -  200  •« 

EC -1663 

5.2.3 

1 

250  -  300  -  350 

G.E.  BTV-60 

5.2.U 

1 

TABLE  III 


"POTTKC 

MATE  RIAL 

CURIND 

METHOn 

NO.  OP 
SPECIMENS 

lESTIND 

TEMP. 

TEST  REABItb' 

TII«S  IN  HOURS 

777 

5.2.1 

1 

300®F 

0.5  -  1.0  -  5.0  -  10.  - 

1^.1525 

5.2.2 

1 

300°F 

25  -  50  -  75  *  100  - 

EC -1663 

5.2.3 

1 

500®F 

150  -  200  -  250  - 

j  G.E,  HTV-60 

5.2. li 

_ 

1 

500^'F 

300 

. —  ■  —  ■  .  ■■■  - - -  .  - - 

TABIE  IV 


7.0  hATA  REQUIRED  I 

7.1  Record  in  the  report  for  each  apecimenj 
7olol  Manufacturer's  batch  number. 

7,1.2  "Uae  Before”  or  "Manufactiired"  date  (both  i.f  aveilabla),. 

7»1.3  Whether  taken  i'rcwi  MAC  production  stock  or  newly  supplied, 

7.1oJi  Bate  specimena  were  made,, 

7,1. 5>  Batea  of  ell  tests. 

7.2  Color  photoa  of  volume  and  surface  resistivity  specdmens  both  beforrs 

and  after  tests. 

7.3  Black  and  white  photos  of  connector  specimens  both  before  and  efter  test-'-, 

7.U  Show  results  of  durometer  hardness  measurements  of  Kpecimens  in  accord?,nc 
with  ASTM  B  676»J)'5'T  both  before  end  after  testa  (with  speeimere  at  r-v,. 

temperature). 
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705  Plot  volume  and  sui’fscf  resistivity  versus  temperature  for  each  specimeit 
of  each  materiel* 

706  Plot  volume  and  jnirfBco  re&isti\d.-oy  at  elevated  tempcratui'es  versus  tir? 
for  each  specimen  of  ei^ch  mate-rialj 

7o?  Plot  contact-to~contaci  and  oantacte-.to-shell  resistances  versus  tempe.rri; 
for  each  specimen  of  etch  msterlaio 

7o6  Plot  contaoteto-contei  t  and  oontect'-’to^’Shsll  s'esistance  -''.t  eievnted 
temperatures  versus  time  for  a;ach  mate-rialc 

?e?  Record  any  apparent  deteido ration  of  the  potting  compounds  obse3:Tred 
durinp  or  cftei'  the  tests* 

?«].0  Recox’d  room  temporafux'es  in  tvhich  measurements  verS'  made,, 

8*0  SPEGimiN  oISPOSmONt 

At  conclusion  of  tests,  send  all  specimens  te  Pcpartment  68U0 


